Until very recently, when AIDS clinicians and researchers were asked whether HIV-infected persons could ever be cured of infection, most of them were pessimistic, noting that reservoirs of infection could be found as latently infected viral genomes in quiescent cells [1] , that years of suppressive antiretroviral therapies had minimal effect on the decay of this reservoir [2, 3] , that treatment interruptions characteristically allowed high level virus replication to resume [4, 5] and that efforts to coax virus from latency by raiding their T-cell homes in lymphoid tissues were not only ineffective but reportedly life threatening [6] . Other likely sources of persistent infection in protected sites such as the central nervous system [7] or in mucosal tissues [8] only added to this pessimism.
But the tenor of these conversations changed with a single patient report that generated modest notice when presented as a poster at an international conference but hit the newsstands around the time of its publication in the New England Journal of Medicine. An HIV-infected man with refractory acute myelogenous leukemia was treated with aggressive chemotherapy, radiotherapy, immunotherapy and transplantation of hematopoietic stem cells from a donor who was homozygous for a 32 base pair deletion in the open reading frame for CCR5 a critical coreceptor for HIV cellular entry. The leukemia responded to treatment and amazingly, although antiviral therapies were not restarted, HIV could not be detected in the patient's blood or tissues years after the transplant [9, 10] . What remains to be shown now is which of these interventions was responsible for the striking cure of this patient. It should be noted that there had been two earlier instances of apparent HIV eradication in persons undergoing bone marrow transplantation although in neither instance did the patient survive the procedure [11, 12] . These less favorable outcomes underscore the risks attendant to ablative therapies and hematopoietic transplantation and remind us that reproducing this outcome will require careful attention to safety and to patient selection. Although this precise strategy is not broadly applicable to the HIV-infected population, there are undoubtedly lessons to be learned from trying to reproduce the success of this experiment that may help in the development of strategies to eradicate HIV. In this regard, a recent meeting detailed the cases of two patients who underwent allogeneic bone marrow transplantation for lymphomas followed by antiretroviral therapy and in whom viral DNA could not be detected in their peripheral blood cells for 2-3.5 years after treatment [13] .
And while these early efforts will surely help inform the search for the cure, an ultimate goal of providing scalable and well tolerated approaches to eradicate infection from the millions of infected persons will undoubtedly be challenging. We will need to learn more about viral sanctuaries and sites of persistence where antiviral agents and immune mechanisms may be less effective. We need to identify well tolerated agents that can reactivate HIV from latency in a treated environment such that progeny viruses cannot find a new home. In addition, it may be necessary to induce a sufficiently active host immune response (whether adaptive or innate) such that induced viral expression marks the infected cell for destruction by endogenous defenses [14] . Stepping back we may be able to find markers that identify latently infected cells or other cells that serve as reservoirs for persistent infection. If so perhaps these markers could be used to target these cells for destruction with tolerable toxicities to uninfected cells?
Other strategies that are under investigation include efforts to repopulate the infected host with CD4 þ cells rendered resistant to HIV. Making room for these manipulated cells might be achieved by low doses of cytotoxic chemotherapy, by introduction of selection constructs together with the resistance elements [15] or by allowing HIV replication to serve as the selection for resistant cells. In the latter instance, we need to learn how to balance the risks of sustained or intermittent HIV replication [16] with the need to select for the expansion of virusresistant cells.
Finally, in the event that curative strategies can be applied safely, will this help to resolve the persistent inflammatory state that exists in many HIVinfected patients who are treated with combination antiretroviral therapies? And will cure of HIV infection permit complete restoration of immune competence in those otherwise effectively treated patients who have failed to restore immune function to normal levels? At this point, these questions are unanswered but strategies targeting inflammation and incomplete immune restoration are in development. Irrespective, the marshaling of the scientific skills and resources needed to define the road or roads to the cure of HIV infection will undoubtedly also pay dividends in understanding pathogenesis.
